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(57)Abstract 

PROBLEM TO BE SOLVED: To miniaturize an acoustic device which employs an 
ultra- magnetostriction element, so as to extend application fields of the 
acoustic device employing the ultra-magnetostriction element. 
SOLUTION: The acoustic device is provided with a magnetostriction vibration 
section 1. that has a coil 12 for generating magnetic field In response to an 
electrical signal (sound signal), a bias magnet 13 for acliusting its magnetic field, 
an ultra-magnetostriction element 1 1 that is expanded/contracted depending on 
the magnetic field, a case 15 containing them, and a cap 14 that seals the case 
15 in direct contact with the ultra-magnetostirictive element 15. This acoustic 
device delivers vibration obtained by transducing the sound signal through 
pressing the cap 14 in contact with the object to vibrate the object, thereby 
exhibiting the sound effect. The ultra-magnetostrictive element 11 is placed, in 
the case while applying pre-stress to the ultra-magnetostrictive element 1 1 in 
the depth direction of the case 15 to enhance the transducing efficiency. The 
acoustic device is used for a headphone to be worn on a part of a head of a 
person behind the ear or the like. 
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* NOTICES * 

JPO eoid NCIPI are not responsible for any 
damages caused by tihe use of this -translation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A field generating means to generate the field according to the soimd signal inputted as an 
electrical signal through an input signal line, The supermagnetostrictor expanded and contracted 
according to the field concemed, and the case where said supermagnetostrictor and said field 
generating means are held. By having the magnetostriction oscillating section which has a lid for ** 
(ing) said case as said supermagnetostrictor is contacted directly, and making an object carry out 
press contact of said lid The sounder implement characterized by transmitting vibration which 
changes said sound signal and is obtained to the object concemed, vibrating this object, and 
presenting the sound effect. 

[Claim 2] Said lid is a sounder implement according to claim 1 characterized by having elasticity 
higher than the bottom of said case which counters the lid concemed. 

[Claim 3] Said lid is a sounder implement according to claim 1 or 2 characterized by being this 
product made of a plastic. 

[Claim 4] The pars basilaris ossis occipitalis of said case is a sounder implement according to claim 
1 to 3 characterized by being thicker than said lid. 

[Claim 5] Said supermagnetostrictor is a sounder implement according to claim 1 to 4 characterized 
by being prepared in said case where prestress is able to be applied in the depth direction of said case 
in this depth direction possible [ telescopic motion ], 

[Claim 6] The sounder implement according to claim 5 characterized by putting the pressure of 5 or 
more-MPa 15 or less MPa within the limits on said supermagnetostrictor as said prestress. 
[Claim 7] The sounder implement according to claim 6 characterized by putting the pressure of 8 or 
more-MPa 10 or less MPa within the limits on said supermagnetostrictor as said prestress. 
[Claim 8] Said supermagnetostrictor is a sounder implement according to claim 5 to 7 with which 
said prestress is applied to the die length in the depth direction of said case by the ******** in this 
depth direction, and it is characterized by ** more slightly than the depth of said case. 
[Claim 9] Said lid and case are a sounder implement according to claim 1 to 8 characterized by 
consisting of non-magnetic materials. 

[Claim 1 0] Said field generating means is a sounder implement according to claim 1 to 9 
characterized by having the coil electrically connected with said input signal line, and the magnet for 
bias for adjusting the field produced with the coil concemed. 

[Claim 11] Said magnet for bias is a sounder implement according to claim 10 characterized by 
being what supplies the field of 7900 or more A/m 63200 or less A/m within the limits to said 
supermagnetostrictor. 

[Claim 12] Said magnet for bias is a sounder implement according to claim 12 characterized by 
being what supplies the field of 23700 or more A/m 47400 or less A/m within the limits to said 
supermagnetostrictor. 

[Claim 13] It is the soimder implement according to claim 12 which said magnet for bias consists of 
a rare earth magnet, and is characterized by the field with the magnet for bias concemed being 23700 
A/m. 

[Claim 14] It is the sounder implement according to claim 12 which said magnet for bias consists of 
an iron chromium cobalt magnet, and is characterized by the field with the magnet for bias 
concemed being 47400 A/m. 
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[Claim 15] Said magnet for bias is a sounder implement according to claim 10 characterized by 
being constituted as it consists of 2in ingredient with machinability and serves as said case. 
[Claim 1 6] The sounder implement according to claim 1 to 1 5 which equips one side of the bottom 
of said lid or said case with the notch which constitutes a part of hole for input signal line installation 
at least, and is characterized for said input signal line by the thing [ having told said electrical signal 
from said case exterior to said field generating means, as it let it pass ] concemed in the hole 
concerned. 

[Claim 1 7] It is the sounder implement according to claim 1 to 1 6 which it is designed as said 
magnetostriction oscillating section uses the periphery of a lug as said object among heads, and is 
characterized by equipping the sounder implement concemed with the attaching part for holding the 
magnetostriction oscillating section concemed possible [ contact ] to the periphery of the lug 
concemed further. 

[Claim 1 8] The drive approach of the magnetostrictive vibrator characterized by applying the 
prestress of a predetermined pressure in the magnetostrictive vibrator which vibrates the 
supermagnetostrictor concemed by applying a field to a supermagnetostrictor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the sounder implement which comes to use it especially 
about the magnetostrictive vibrator using the supermagnetostrictor which vibrates in the 
predetermined direction by the field according to an electrical signal. 
[0002] 

[Description of the Prior Art] A supermagnetostrictor is a component which has the property of 
displacing greatly in the direction of a field, when a field can be applied. And the generating stress is 
large and being used for various applications is expected from having the advantage of also being 
able to drive a speed of response by the low battery early. 

[0003] Conventionally, the supermagnetostrictor was used in sounder implements for general, such 
as a loudspeaker, using the property of this supermagnetostrictor. In this sounder implement, when 
the electrical signal as a sound signal was inputted, the field according to it was generated, further, 
by making a supermagnetostrictor expand and contract by the field, and vibrating a diaphragm by 
that cause, air was shaken and the sound was outputted. 

[0004] As this kind of a sounder implement, what is indicated by JP,10-145892,A is mentioned, for 

example. 

[0005] 

[Problem(s) to be Solved by the Invention] However, since it was thought that high conversion 
efficiency was not acquired when the supermagnetostrictor was miniaturized conventionally, the 
sounder implement using a supermagnetostrictor had many large-sized things. So, the application 
was also restricted. 

[0006] Then, this invention attains the miniaturization of a sounder implement which used the 
supermagnetostrictor, and aims at extending the application of the soimder implement using a 
supermagnetostrictor by that cause. 
[0007] 

[Means for Solving the Problem] That the technical problem mentioned above should be solved, as a 
result of conducting various experiments, the artificers of this invention are putting a pressure 
(prestress) on a supermagnetostrictor beforehand, and have noticed that high conversion efficiency 
can be acquired. And by choosing a suitable bias field also showed that the conversion efficiency 
will become still better. 

[0008] Moreover, with the conventional general gestalt, although the diaphragm was vibrated 
according to change of a sound signal and once being outputted as a wave of air, according to this 
configuration, a diaphragm will become an indispensable component. However, the generating stress 
in the supermagnetostrictor adjusted as mentioned above is quite big, and if it is the object which has 
a certain amount of degree of hardness, it is possible to vibrate the object concerned directly by 
making this generated stress transmit directly. Then, the artificer of this invention omitted the 
diaphragm in a general sounder implement, changed the electrical signal into vibration, and thought 
that the configuration which supplies the vibration outside directly, then the miniaturization of the 
sounder implement itself could be attained. 

[0009] This invention offers the sounder implement hung up over a degree as a concrete means for 
solving the technical problem mentioned above based on this view. 
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[00 1 0] Namely, a field generating means to generate the field according to the sound signal inputted 
as an electrical signal according to this invention, The supermagnetostrictor expanded and contracted 
according to the field concemed, and the case where said supermagnetostrictor and said field 
generating means are held, By having the magnetostriction oscillating section which has a lid for ** 
(ing) said case as said supermagnetostrictor is contacted directly, and making an object carry out 
press contact of said lid Vibration which changes said sound signal and is obtained is transmitted to 
the object concemed, this object is vibrated, and the sounder implement characterized by presenting 
the soimd effect is obtained. 

[001 1] Here, said supermagnetostrictor is prepared in said case, where prestress is able to be applied 
in the depth direction of said case in this depth direction possible [ telescopic motion ]. Moreover, 
said field generating means is equipped with the magnet for bias for adjusting the field produced 
with the coil which generates the field according to said electrical signal, and the coil concemed. 
[0012] Thus, fi-om the diaphragm in a configuration being omitted conventionally, the obtained 
sounder implement is small, and moreover, since it is lightweight, it can be used for various 
applications. 

[0013] For example, as said object, supposing the periphery of the lug of the heads of the body, the 
configuration of said magnetostrictive vibrator etc. can be designed and the sounder implement of 
having further an attaching part for holding the magnetostrictive vibrator concemed possible 
[ contact ] to the periphery of the lug concemed, then the gestalt of the so-called headphone earphone 
can be constituted fiirther. 

[0014] And according to such a sounder implement, even if it is the weak person of hearing, and 
those who have lost hearing, music may be able to be simply listened to like a healthy person. 
[0015] The cause and mechanism can divide roughly hearing loss, i.e., hearing impairment, into 
transmission deafness and sensorineural deafness. Among this, in order that the eardmm etc. may not 
function well, transmission deafiiess does not happen and is not necessarily lost to bone conduction 
hearing. Although the sounder implement which used the bone conduction method for the 
transmission deafness person was also conventionally offered in view of this point, the magnitude of 
an instrument could not but become large on that configuration, and — if it is going to make 
magnitude of a soimder implement small so that a hearing impairment person may become available 
every day — the engine performance ~ low — not becoming — it does not obtain but the hearing 
impairment person was hard to be referred to as having been what can be used freely daily. 
[00 1 6] However, according to this invention, since small lightweight is formed and it can consider as 
a simple configuration, a sounder implement becomes possible [ also presenting use of the weak 
person of this hearing and those who have lost hearing ]. 
[0017] 

[Embodiment of the Invention] Hereafter, the soimder implement by the gestalt of operation of this 

invention is explained with reference to a drawing. When drawing 1 is referred to, the sounder 

implement by the gestalt of this operation is the so-called headphone type of thing. 

[0018] This sounder implement is equipped with the magnetostriction oscillating section 1 of a pair 

and an attaching part 2, and the bridge section 3 that connects the attaching part 2 of a pair with a 

list. 

[0019] If a sound signal (electrical signal) is inputted from audio equipment etc. through the input 
signal line 4, the magnetostriction oscillating section 1 will vibrate according to it, and will be later 
mentioned about the detail. This magnetostriction oscillating section 1 is inserted in drawing 1 at the 
attaching part 2 which corresponds so that it may be shown, and maintenance immobilization is 
carried out. 

[0020] The attaching part 2 has the tabular principal piece 21 in which the magnetostriction 
oscillating section 1 is inserted as mentioned above, and the arm section 2 1 of an approximate circle 
arc. In the gestalt of this operation, this attaching part 2 is formed by the light member with low 
elasticity by hard. Moreover, fi"om the medial surface of the principal piece 21 formed by this 
member, as the magnetostriction oscillating section 1 projects inside, it is inserted in it, and toward 
the opposite side, from the principal piece 21 bottom, as the arm section 22 is prolonged, it is formed 
with the bridge section 3 side. 

[0021] The bridge section 3 consists of a member which has the elasticity of an approximate circle 
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arc, for example, synthetic resin etc. The lower limit side of an attaching part 2 (principal piece 21) 
is being fixed to the both ends of the bridge section 3. Therefore, when the force is applied in the 
direction which is going to extend spacing of the both ends of the bridge section 3, an attaching part 
2 will receive the force in the direction in which the bridge section 3 tends to narrow the spacing 
concerned with the elasticity, and approaches mutually by that cause. In addition, spacing of the both 
ends of the bridge section 3 is chosen fi'om spacing between both an average person's lugs so that it 
may become a little narrow. 

[0022] As shown in drawing 2 , it is equipped with headphone equipped with this configuration by 
inserting, where the bridge section 3 is extended a little firom the back bottom of a head, and hooking 
the arm section 22 of an attaching part 2 toward a before side from the backside of a lug. Under the 
present circumstances, the magnetostriction oscillating section 1 held by the principal piece 21 will 
be located in the backside of a lug from the geometrical relation between the arm section 22 of an 
attaching part 2, and a principal piece 2 1 . If it puts in another way, as a principal piece 2 1 and the 
arm section 22 arrange the magnetostriction oscillating section 1 held by the principal piece 2 1 to the 
backside of a lug, they will have the configuration determined when the arm section 22 is hooked on 
a lug. From the geometrical relation of such the principal piece 21 and the arm section 22, the 
magnetostriction oscillating section 1 arranged at the backside of a lug receives fiuther the elastic 
force which is going to narrow spacing of the both ends of the bridge section 3 through the principal 
piece 21 holding them, and is forced on the backside of a corresponding lug. Consequently, the 
magnetostriction oscillating section 1 is made for press contact to be carried out by the backside of a 
lug, and can transmit the vibration to a head directly by vibrating according to a sound signal. 
[0023] Hereafter, the structure of the magnetostriction oscillating section 1 etc. is explained to a 
detail, using drawing 3 R> 3 fiirther. 

[0024] As shown in drawing 3 , the magnetostriction oscillating section 1 consists of a 
supermagnetostrictor 1 1, a coil 12, the magnet 13 for bias, cap 14, and a case 15. 
[0025] a supermagnetostrictor 1 1 has an approximate circle column configuration, and is located on 
the center section of the case 15 in the depth direction of the case 15 concerned (it extends) — it is 
made like and arranged. Especially, in the gestalt of this operation, 3mm was chosen as a diameter of 
a supermagnetostrictor 1 1 . A coil 1 2 is arranged around a supermagnetostrictor 1 1 and the magnet 1 3 
for bias is fiirther arranged around the coil 12. As the side-attachment-wall section of the case 15 
which the arrangement relation within the case 15 of these supermagnetostrictors 1 1, a coil 12, and 
the magnet 13 for bias is being fixed, and will enclose the perimeter of the magnet 13 for bias has 
fixed thickness, it is formed. As understood from this publication, in the gestalt of this operation, the 
appearance of a case 1 5 is a cylindrical shape-like, and the cavity constituted in the case 1 5 
concerned is also a cylindrical shape-like. Moreover, since cap 14 ** the case concerned, it has the 
approximate circle board configuration. Although the engagement slot 151 is formed in the upper 
part of the side-attachment- wall section of a case 15, the stop section 141 of cap 14 is stopped in the 
gestalt of this operation there and cap 14 and the case 15 of each other are fixed especially, it may be 
fixed by the means of a screw and others. 

[0026] In drawing 1 , cap 14 is a part which faces inside headphone, and is a part which contacts the 
backside of the object slack lug of oscillating transfer directly in the gestalt of this operation. Rather 
than the pars basilaris ossis occipitalis of the case 15 which counters it, as this cap 14 has big 
elasticity, it is formed. In the gestalt of this operation, it also became cap 14 and a case 15 from the 
plastic, and relatively, as compared with the case pars basilaris ossis occipitalis, the elasticity of cap 
14 consisted of making the pars basilaris ossis occipitalis of a case 15 thicker than cap 14, as it 
became large. This cap 14 and case 15 are good also as consisting of other non-magnetic materials 
and forming each with a mutually different ingredient. 

[0027] Especially, in the gestalt of this operation, the notch is prepared in the cap 14. This notch 
constitutes the hole for introducing the input signal line 4 into the interior from the magnetostriction 
oscillating section 1 exterior, when cap 14 ** a case 15. The input signal line 4 led to the interior 
through this hole is electrically connected to a coil 12 so that it may mention later. In addition, that it 
should finally just be formed as the input signal line 4 passes, a notch may be prepared in the case 
[ not the cap 14 but ] 15 side, and may be prepared for both sides. Moreover, it is good also as 
replacing with a notch and forming the hole for input signal line 4 itself. 
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[0028] Moreover, in the gestalt of this operation, rather than the die length in the depth direction of a 
case 15, die length in the depth direction concerned of a supermagnetostrictor 1 1 was lengthened 
slightly, and the supermagnetostrictor 1 1 was directly contacted on the cap 14, and it has held in a 
case 15. In detail, in the gestalt of this operation, as the direction of the die length of a 
supermagnetostrictor 1 1 becomes longer about 10% than the depth of a case 15, it is constituted. 
That is, if the depth of a case 15 is 8mm, for example, it will be said that the die length of a 
supermagnetostrictor 1 1 is 8.8mm. By doing in this way, a supermagnetostrictor 1 1 will be formed in 
a case 15 with cap 14 with the condition that the pressure (prestress) was able to be applied in the 
depth direction of a case 15. 

[0029] As for this prestress, it is desirable that it is within the limits of 5 or more-MPa 1 5 or less 
MPa, and it is still more desirable that it is within the limits of 8 or more-MPa 10 or less MPa. By 
giving the prestress of this range, the conversion efficiency which changes an electrical signal into 
vibration can be raised. Especially, in the gestalt of this operation, 9.8MPa(s) were chosen as 
prestress. That is, as mentioned above, since the diameter of a supermagnetostrictor 1 1 is 3mm, it 
will be said that the force which the cylinder cross section is 2 about 0.07cm, therefore is applied in 
the die-length direction of a supermagnetostrictor 1 1 is about 68.6 Ns. 

[0030] The sound signal (electrical signal) from audio equipment etc. is inputted into a coil 12 
through the input signal line 4, and the field according to the signal is generated. A 
supermagnetostrictor 1 1 is expanded and contracted according to change of this generated field. The 
magnet 1 3 for bias is having that magnetic field strength chosen, as the telescopic motion according 
to this electrical signal is transmitted outside as a big vibration. A field will be supplied with a coil 

12 and the magnet 13 for bias, and it will expand and contract according to it, and if it puts in 
another way, a supermagnetostrictor 1 1 will generate vibration. In this semantics, a coil 12 and the 
magnet for bias play a role of a field generating means against a supermagnetostrictor 11. 

[003 1] As there is a field by it, it is chosen within the limits of 7900 or more A/m 63200 or less A/m, 
and as the magnet 13 for bias supplies the field of 23700 or more A/m 47400 or less A/m within the 
Umits to a supermagnetostrictor 1 1 more preferably, it is chosen. In the gestalt of this operation, it 
was able to experiment by the ability having created what consists of a rare earth magnet as a magnet 

1 3 for bias, and the thing which consists of an iron chromium cobalt magnet, and the good 
oscillation characteristic was able to be acquired. Under the present circxmistances, the field with the 
magnet 13 for bias which consists of a rare earth magnet was 23700 A/m, and the field with the 
magnet 13 for bias which consists of an iron chromium cobalt magnet was 47400 A/m. Using an 
ingredient with machinability, as it serves as a case 15, the magnet 13 for bias may be formed. 
[0032] According to the headphone mold sounder implement equipped with this configuration, a 
sound can be given using the bone conduction hearing which the man has by spreading the vibration 
according to a soimd signal to the person putting on the headphone concerned. 

[0033] In addition, in the above-mentioned example, although the sounder implement was a 
headphone type thing, the application which the magnetostrictive vibrator obtained by this invention 
can apply is not restricted to this. For example, if vibration is transmitted to the object by contacting 
a magnetostrictive vibrator to the object by using tabular things, such as a table and a door, as an 
object, the object can play the role of the diaphragm in the conventional sound loudspeaker etc., can 
shake air, and can output voice. Thus, if the magnetostrictive vibrator by this invention is formed in 
it by contacting an object as it spreads vibration to the object and obtains to it, it will not be 
materialized as a sounder implement, therefore the sounder implement by this invention will not 
necessarily be restricted to the headphone shown in the gestalt of operation. 
[0034] 

[Effect of the Invention] According to this invention, prestress can be given to a 
supermagnetostrictor with a cap, high conversion efficiency can be acquired by that cause, as 
explained above, further, a diaphragm is omitted, by transmitting vibration by the 
supermagnetostrictor to an object directly, it can write presenting the sound effect, the 
miniaturization of the soimder implement using a supermagnetostrictor can be attained, and 
expansion of the application of the sounder implement concerned can be aimed at. 
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* NOTICES * 

iTPO and NCIPI are not, responsible for any 
damages caused by "the use o£ Uiis 'translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the configuration of the headphone as a sounder 
implement by the gestalt of operation of this invention. 

[Drawing 2] It is drawing showing the condition at the time of wearing of the soxmder implement 
shown in drawing 1 (at the time of use). 

[Drawing 3] It is the sectional view showing the configuration of the magnetostriction oscillating 
section shown in drawing 1 . 
[Description of Notations] 

1 Magnetostriction Oscillating Section 

11 Supermagnetostrictor 

12 Coil 

13 Magnet for Bias 

14 Cap 

141 Stop Section 

15 Case 

151 Engagement Slot 

2 Attaching Part 

21 Principal Piece 

22 Arm Section 

3 Bridge Section 

4 Input Signal Line 

[Translation done.] 
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DRAWINGS 
[Drawing 3] 
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